Tunable V.U.V. radiation generated by non-resonant phase matched odd harmonic generation in xenon gas
Tran ba' Chu (1,*), A. Bouvier (1), A. J. Bouvier (1) and R. Fischer (2) (1) Laboratoire Abstract. 2014 Tunable V.U.V. radiation has been generated by non-resonant fifth-harmonic generation in xenon in the domain 1135-1170 Å using amplified dye laser beams. In the case of the (2m + 1 )th harmonic, in tight focusing condition, the optimal value of the phase-matching parameter is equal to 2 m -1. We have deduced that the value of ~(5) of the xenon gas is of the order of 10-47 e.s.u.
J. Phys. France 49 (1988) [1, 2] . These systems require careful attention with regard to phase-matching between the driving polarization and generated radiation. Bjorklund [3] has investigated the generation of ultraviolet radiation by the interaction of four waves in a non-linear isotropic medium. His calculations on the phase mismatch (defined as the difference between the wave vector of the generated radiation and the driving polarization) have been used for the interpretation of various experimental results [4, 5] . Several authors have investigated the cases of harmonic generation of higher order [6] [7] [8] [9] , however their results are not complete. In [6] , Tomov [7] or this beam is strongly focused [8] [5] , the output power of the odd harmonic generated wave determined by (1) and (5) Figure 1 shows the dependence of on the phase-matching parameter in the case of tight focusing. Formula (7) yields :
This result is the same as that of Bjorklund [3] which requires that the non-linear medium should have a negative dispersion. The xenon gas satisfies the above condition and its dispersion changes rapidly with wavelength. We investigate the influence of this Applying the results in [5, 12] [12] and the parameter of (9) being determined previously, it was possible to obtain the curve representing the variation P5 (6 &#x3E; 1 ) as a function of generated wavelengths kv.u.v. (see Fig. 3 ). In all the following experiments, we investigate the dependence of the output power of the fifth-har- (9) is shown in figure 3 . Agreement between the corrected experimental values for the fifth-harmonic and the theoretical predictions is within a small factor which we feel to be reasonable. The uncertainty in the absolute experimental values is due mainly to the difficulty in determining the transmission of the monochromator. 4 . Conclusion.
In this work we have obtained the theoretical expression for the output power of the odd harmonic generated wave in the case of tight focusing of the fundamental wave and we have determined the optimal conditions for the optimum value of the generated wave power. The arrangement in our laboratory has enabled us to investigate experimentally the dependence of the generated V.U.V.-wave output power on the wavelength. The agreement between experimental and theoretical results in the case of tight focusing in the center of the gas cell (this prevents the destruction of the gas cell windows) was satisfactory. Moreover the value of the fifth-order non-linear susceptibility near Àv.u.v. = 1 167 A has been determined.
